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DETAILED ACTION 

Preliminary amendment as of 10/6/2005 by applicant is received. Claims 1-5 have been 
cancelled and claims 6-21 have been added and are pending. 

Drawings 

The drawings are objected to because Fig. 4 is not labeled as "prior art". Corrected 
drawing sheets in compliance with 37 CFR 1 .121(d) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the 
sheet, even if only one figure is being amended. The figure or figure number of an 
amended drawing should not be labeled as "amended." If a drawing figure is to be 
canceled, the appropriate figure must be removed from the replacement sheet, and 
where necessary, the remaining figures must be renumbered and appropriate changes 
made to the brief description of the several views of the drawings for consistency. 
Additional replacement sheets may be necessary to show the renumbering of the 
remaining figures. Each drawing sheet submitted after the filing date of an application 
must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121 (d). If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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1 . Claim 8 and 9 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

"the substrate supporting surface is inclined with respect to the horizontal surface 
at an angle" is understood as defined in claim 6 (emphasize an). One interpretation of 
this claim includes that the side view of substrate supporting surface (#20a in Fig. 3 of 
the application) being a straight line (as oppose to a curve) and will be examined in this 
context henceforth. 

"an angle which is made by the horizontal surface and 'a tangent to the 
semiconductor substrate' at a contact of 'the substrate supporting surface and the 
semiconductor substrate'" is not clear. In a particularly view, "a tangent" for a substrate 
with curved ends (W as shown in Fig. 4 of application) will have a tangent line the same 
as the line discussed in the last paragraph (#20a in Fig. 3 of the application). This is one 
of the interpretations of claims 8 and 9, and will be examined in this context henceforth. 

On the other hand, a substrate with flat ends or square edge (W as shown in Fig. 
2A) will have no tangent line at the contact of the substrate supporting surface and this 
claim limitation is unclear because it appears to make patentability dependent on the 
use of the apparatus rather than the structural features of the apparatus. 

The part "in an imaginary plane including a(n) central axis of the pocket" is not 
clear as whether it refers to the angles, the contact point, the substrate supporting 
surface, or the substrate in such a plane. This part does not add any specific limitation 
to the claim and will be examined in this context henceforth. 
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Claims 12. 13, 16, 17, 20, and 21 are rejected under 35 U.S.C. 112 as 
dependent claims on claims 8 or 9. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b). by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except thai an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claim 6, 8, 10, 12, 14, 16, 18, and 20 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Moore (US 5820686, hereafter '686). 
'686 teaches all the limitations of claim 6: 

A susceptor (Fig. 23D) in which a semiconductor substrate (#2304) is supported 
approximately horizontally in a pocket (center hole between #2304 and #2330 in Fig. 
23D, not labeled in Fig. 23D, corresponding to #403, Figs. 4B-G,) when perfomning a 
vapor phase growth of a single crystal thin film on a front surface of the semiconductor 
substrate, and in which the pocket comprises an outer peripheral pocket portion 
(#2391 a) to support the semiconductor substrate and a central side pocket portion 
(#2330) which is formed inside the outer peripheral side pocket portion to be concave 
from the outer peripheral side pocket portion (col. 24, lines 62-64, centrally formed hole 
is concave from #2391 including #2391 a), wherein the outer peripheral side pocket 
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portion comprises a substrate supporting surface which is inclined with respect to a 
horizontal surface to be lowered toward a central side from an outer peripheral side of 
the pocket (col. 24, lines 54-61), and a region of the substrate supporting surface 
excluding at least an inner peripheral edge supports a portion of a rear surface of the 
semiconductor substrate which is inside an outer peripheral edge of the semiconductor 
substrate (col. 24, lines 42-45 and 49-52). (The support surface contacts the outer edge 
but not the inner surface of the wafer). 

'686 further meets the limitations of claim 8: 

"The substrate supporting surface is inclined with respect to the horizontal 
surface at an angle equal to an angle which is made by the horizontal surface and a 
tangent to the semiconductor substrate at a contact of the substrate supporting surface 
and the semiconductor substrate". 

The substrate supporting surface (Fig. 23D, #2391 a) is capable of holding a 
substrate with curved ends, the tangent line of which would form identical angle as the 
substrate supporting surface (relative to the horizontal line). "The material or article 
worked upon does not limit apparatus claims" (MPEP 21 15). 

*686 further teaches the limitations of claims 1 0 and 12: 

The central side pocket portion is concave to have a depth so as not to contact a 
rear surface of the semiconductor substrate (col. 24, lines 49-52). 

The examiner notices that col. 24, lines 49-52 in '686 means the contact remains 
between the edge of #2304c and #2391 a, therefore, the rear surface of the 
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semiconductor substrate #2304 will not touch #2330. The depth of concave #2330 is 
indirectly specified by this description. 

'686 further teaches the limitations of claims 14. 16. 18, and 20: 

A vapor phase growth apparatus (col. 2, lines 7-1 1 ). 
3. Claims 6, 8. 10, 12. 14. 16, 18. and 20 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Anderson et al. (US 2003/0178145. hereafter '145). 

'145 teaches all the limitations of claim 6: 

A susceptor (Fig. 5J, #540) in which a semiconductor substrate (#502) is 
supported approximately horizontally in a pocket (center portion in Fig. 5J, not labeled in 
Fig. 5J. labeled as #503 in Fig. 5E, [0035], lines 2-5) when performing a vapor phase 
growth of a single crystal thin film [0030] on a front surface of the semiconductor 
substrate, and in which the pocket comprises an outer peripheral pocket portion (Fig. 
5J, #546) to support the semiconductor substrate and a central side pocket portion 
(center portion of #540 in Fig. 5J) which is formed inside the outer peripheral side 
pocket portion to be concave from the outer peripheral side pocket portion ([0035], lines 
2-5, dished out center #503 is concave to the outer peripheral), wherein the outer 
peripheral side pocket portion comprises a substrate supporting surface which is 
inclined with respect to a horizontal surface to be lowered toward a central side from an 
outer peripheral side of the pocket (Fig. 5J. angle p inclined toward central side), and a 
region of the substrate supporting surface excluding at least an inner peripheral edge 
supports a portion of a rear surface (#548) of the semiconductor substrate which is 
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inside an outer peripheral edge of the semiconductor substrate (Fig. 5J, contact #548 is 
inside the outer peripheral edge #513 of the substrate #502). 
'145 further meets the limitations of claim 8: 

"The substrate supporting surface is inclined with respect to the horizontal 
surface at an angle equal to an angle which is made by the horizontal surface and a 
tangent to the semiconductor substrate at a contact of the substrate supporting surface 
and the semiconductor substrate". 

The substrate supporting surface (Fig. 5J, #546) is capable of holding a substrate 
with curved ends, the tangent line of which would fonm identical angle as the substrate 
supporting surface (relative to the horizontal line). "The material or article worked upon 
does not limit apparatus claims" (MPEP 21 15). 

'145 further teaches the limitations of claims 10 and 12: 

The central side pocket portion (Fig. 5E, #503) is concave to have a depth so as 
not to contact a rear surface of the semiconductor substrate ([0002], lines 4-9). 

Although '145 did not explicitly specify the depth of the dished out center #503, it 
is clearly anticipated that the contact is limited to the wafer edges, not at the center 
#503 ([0002], lines 4-9). 

'145 further teaches the limitations of claims 14, 16, 18, and 20: 

A vapor phase growth apparatus ([0030], CVD). 
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Claim Rejections - 35 (JSC § 103 . 
The following Is a quotation of 35 U.S.C. 103(a) which fonns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the Invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 . 148 USPQ 459 

(1966), that are applied for establishing a background for determining obviousness 

under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinal^ skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 7-9, 11-13, 15-17, and 19-21 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over '686, in view of Somekh et al. (US 5643366, hereafter '366). 

'686 teaches all the limitations of claim 6, 10, 14, and 18 as discussed above. 
Furthermore, '686 teaches the use of susceptor use in 300 mm diameter wafers (col. 8, 
lines 37-40). '686 shows an example of incline angle of about 4.1 degree for 200 mm 
substrate (col. 24, lines 57-61), but '686 also teaches that the particular dimensions the 
substrate surround ring are determined empirically to minimize slip and maintain 
substantially uniform temperature in substrate #2304 (col. 25, line 13-17). 

'686 does not explicitly teach the limitation of claims 7, 1 1 , 15, and 19: 
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(For a 300 mm substrate), the substrate supporting surface is inclined at an 
angle of more than 0 degree and not more than 1 degree with respect to the horizontal 
surface. 

'366 is an analogous art to holding of semiconductor substrates in chemical 
vapor deposition apparatus (CVD). *366 teaches a means to transfer wafer (Fig. 4) with 
a slope (#60) at a slight angle, preferably 1 to 3 degrees (col. 5, lines 57-67). 

At the time of the invention was made, it would have been obvious to a person of . 
ordinary skill in the art to have empirically explored various angle of substrate 
supporting surface for 300 mm substrates and '366 discloses that one to three degrees 
for holding wafers is a preferred angle. The motivation would have been from 
empirically to minimize slip and maintain substantially uniform temperature in 300 mm 
substrates as taught by '686, with a reasonable expectation of success that one degree 
angle would have provided the low slip and maintain uniform temperature of substrate. 

'686 teaches all the limitations of claims 6, 10, 14, and 18 as discussed in the 
102(b) rejections above. Furthermore, '686 and '366 together teaches all the limitations 
of claims 7, 11, 15, and 19, as discussed above in the 103(a) rejections above. 

'686 does not explicitly teaches the use of substrate with curved ends, it does not 
explicitly meet the limitation of claims 8. 12, 16, 20, 9, 13, 17 and 21. Because '686 
teaches the use of substrate with straight angle at end (Fig. 23D) which makes the 
limitation indefinite, as discussed in the 112 rejection section. 

'366 teaches the use of substrates with curved ends (Fig. 4). The tangent line at 
the contact edge (#41 in Fig. 4) is defined by #58, #59 of the same figure. Therefore, 
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"the angle defined by the substrate supporting surface with respect to the horizontal 
surface equal to an angle which is made by the horizontal surface and a tangent to the 
semiconductor substrate at a contact of the substrate supporting surface and the 
semiconductor substrate" is met. 

'366 and '686 are in the analogous arts of substrate processing. At the time of 
the invention was made, it would have been obvious to a person of ordinary skill in the 
art to have combined the teaching in '366 by using a substrate with curved ends in the 
substrate processing environment provided in Fig. 23D of '686. The motivation would 
have been to achieve maximum wafer throughput while depositing uniform film layers 
(col. 1, lines 39-41); to support sufficient stability and rigidity to support either a single 
large wafer or multiple wafers (coL 3, lines 43-47); and to provide low slip and maintain 
uniform temperature as taught by '686 (col. 25, lines 13-17); more specifically, the 
configuration given in Fig. 23D of '686 provides a uniform temperature of substrate 
(cols. 24, lines 53-54). 

5. Claims 7, 9, 11, 13, 15, 17, 19, and 21 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over '686. in view of '145. 

'686 teaches all the limitations of claim 6, 10, 14, and 18 as discussed above. 
Furthermore, '686 teaches the use of susceptor use in 300 mm diameter wafers (col. 8, 
lines 37-40). '686 shows an example of incline angle of about 4.1 degree for 200 mm 
substrate (col. 24, lines 57-61 ), but '686 also teaches that the particular dimensions the 
substrate surround ring are determined empirically to minimize slip and maintain 
substantially uniform temperature in substrate #2304 (col. 25, line 13-17). 
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*686 does not explicitly teach the limitation of claims 7, 1 1 , 15, and 19: 

The substrate supporting surface is inclined at an angle of more than 0 degree 
and not more than 1 degree with respect to the horizontal surface. 

'145 is an analogous art in semiconductor wafer substrate processing, including 
CVD. '145 teaches the substrate supporting surface can be 0.1-7 degrees ([0050, lines 
4-7, ledge is substrate supporting surface). '145 is silent on the wafer size. 

At the time of the invention was made, it would have been obvious to a person of 
ordinary skill in the art to have empirically explored various angle of substrate 
supporting surface for 300 mm substrates and '145 discloses that 0.1-7 degrees may be 
used. The motivation would have been from empirically to minimize slip and maintain 
substantially uniform temperature in substrate as taught by '686, with a reasonable 
expectation of success that one degree angle or below would have provided low slip 
and uniform temperature of substrate. 

'686 and '145 together teaches all the limiitations of claims 7, 1 1 , 15, and 19, as 
discussed above. 

'686 meets the limitations of claims 9, 13, 17, and 21: 

The substrate supporting surface (Fig. 23D, #2391 a) is capable of holding a 
substrate with curved ends, the tangent line of which would form identical angle as the 
substrate supporting surfacie (relative to the horizontal line). "The material or article 
worked upon does not limit apparatus claims" (MPEP 21 15). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Keath T. Chen whose telephone number is 571-270- 
1870. The examiner can normally be reached on M-F, 8:30-5:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Cleveland can be reached on 571-272-1418. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Infonnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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